Abstract. Large phytoplankton biomass accumulates during ice-edge blooms in Arctic waters, where taxa such as diatoms or the prymnesiophyte Phaeocystis pouchetii usually dominate, Based on characteristics from temperate phytoplankton, we hypothesized that in Barents Sea waters, a larger fraction of primary production would be extracellular (for synthesis of colonial mucilage) during periods of dominaoce by p, pouchetii as opposed to periods when diatoms dominated, This alternation of p, pouchetii and diatoms would affect the relationship between the particulate and dissolved carbou pools in the upper water column of the marginal ice zone (MIZ), Results presented in this paper do not support this hypothesis, Although p, pouchetii contributed strongly to the extracellular carbon pool (mucilage and dissolved organic carbon, DOC) during an ice-edge bloom in May 1993, arctic diatoms contributed an equal amount of exuded carbon, Three process stations visited along a north-south transect in the MlZ in the Barents Sea, presented between 36% and 55% of the primary production as extracellular carbon, defined as labeled organic matter which passes through a Whatrnan GF/C filter. No difference in the carbon allocation between diatom-and p, pouchetii-rich phytoplankton was observed in these stations, In contrast, the station located in ice-free waters had 18% of primary production in the extracellular fraction, These results (I) highlight similar carbon allocation for diatom-and p, pouchetii-dominated phytoplankton in surface waters of the Barents Sea during the spring and/or ice-edge bloom at the MIZ and (2) suggest that polar phytoplankton may be stronger prodncers of extracellular carbon, and possibly DOC, than previously thought.
Introduction
Large phytoplankton biomass accumulates during blooms in the Arctic ice edge [Barnard et ai" 1984; Wassmann et aI., 1990] with rates of primary production from 1 to 3 g C m-2 d" [Rey, 1991; Smith et al., 1991] , A few phytoplankton species dominate in these blooms, mainly diatoms or the colonial form of the prymnesiophyte Phaeocystis pouchetii, While diatoms are often found in sediment traps and are believed to be a major component of the sedimenting paniculate organic carbon [Smetacek, 1985 , Wassmann, 1989 , there is conflicting evidence about the fate of P. pouchetii blooms [Wassmann, 1994] . One of the main differences between these two phytoplankton taxa is the formation of the mucilaginous matrix in Phaeocystis spp, [Lancelot and Mathat, 1985; Veldhuis and Admiraal, 1985] and the question concerning the fate of the carbon fixed by photosynthesis [Thingstad and Billen, 1994] , This difference led us to
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hypothesize that a large fraction of the primary production during p, pouchetii blooms in the Barents Sea would be used to synthesize the colonial mucilage, and the difference in phytoplankton community composition would affect the particulate and extracellular carbon pools in ice-edge blooms and, ultimately, carbon sedimentation, Photosynthetic rates of polar phytoplankton are dependent on temperature, irradiance and nutrients. Maximum assimilation numbers remain generally low, at about 1-3 mg C (mg chI ar' h-' [Holm-Hansen et al., 1977; Platt et ai" 1982; Gal/egos et al., 1983; Sakshaug and Holm-Hansen, 1984, 1986; Holm-Hansen and Vernet, 1990; Sakshaug and Siagstad, 1991] , Maximum photosynthetic rates (Pmax) values of 12-15 mg C (mg chI ar' h" have been cited for Phaeocystis pouchetii [Cota et al., 1994] , There are at least two possible interpretations for these high rates: (I) p, pouchetii can adapt to low temperatures and photosynthesize to levels comparable to tropical waters [Lows et al., 1988] ; or (2) part of the 14C incorporated is not associated with particulate carbon but is in the mucilage and can be considered extracellular carbon [Loncelot and Mathat, 1985; Veldhuis and Admiroal, 1985] , Studies in the North Sea
